
TWOSPECIES OF SACCOGLOSSUS(ENTEROPNEUSTA)
FROMSOUTHAUSTRALIA

by I. M. Thomas*

[Read 8 August 1968]

A new species of the* Euterupueusta, Saccoglossm aulakoeis is described. It

possesses a deep, dorsal, longitudinal groove on its proboscis. It is compared with
three previously described members of the genus which have similar grooves.

One or these species, Savcoglos&U-s Otagocflsis (Benham) has been found in the
same vicinity. This is u new record for Australia. The two species however,
occupy different hahitats, S", aulakoeis being found m coarse sand and shell grit in

amongst the roots of Zoslcru while S. OtUgOQtt&te, in this locality, has been found
only under * tonus at or below' the level of low water spring tides.

During an investigation to determine the distribution of Saccoglossas apan-
texis (Thomas, 1956) in South Australia, two other members of the genus have
been found. One of these is u new species and the other a new record for Aus-
tralia.

Material of both species was fixed in BouinVin-scawater and sectioned at

10 jit Sections were stained either with EhrliefTs hacmatoxylin and eosin or with
Mallory's triple stain. The latter was very effective for showing the basement
membrane and the skeletal parts derived from it. Proboscis skeletons were
extracted by maceration of unfixed material in 4$ borax for several days. After
careful cleaning by brushing, they were stained in aniline blue and mounted in

cedarwood oil.

Saccoglossus aulakoeis n.sp*

The trivial name is descriptive of the deep, median groove on the dorsal side

of the proboscis (av\a£ —3 groove or furrow).

Specimens have been found at Port Willunga, South Australia (lat. 35° 16'

50" S, long. 138° 27' 20" E) in a shallow tidal pool about half an acre (0-2 hec-

tares) in extent about a quarter of a mile (400 m) south of the ruins of the Port
Willunga jetty. The pool is covered to a depth of five or six feet (about 1-6 m) at

high spring tides and about half its floor is exposed at low spring tides.

Zoslera tasmanica G, V. Martens grows sparsely in small patches at aboxit the
level of normal spring lows and in amongst the roots of some of these patches, the
cnteropncust has been found, It is by no means common, The soil over the under-
lying rock is not more than an inch or two deep and consists of sand and shell grit

with little or no mud. The animal has not been found in sand without Zoslera and
many patches of 'Zostura do not contain it. One specimen has been found in

amongst the roots of Cymodocea antarctica (Labill.) which grows abundantly in

slightly deeper water in the pool. The pool is partly protected by a low, rocky
elevation (covered at mid- tide) on its seawards side, but it is open to the sea at

alt states of the tide.

At Brighton, (lat. 35° 02' S, long. 138° 31' E), about thirty miles north of

Port Willunga, after a heavy storm, some masses of Zoslera roots were washed
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ashore on a sandv beach, lit amongst the roots were found four fragments of

enU-ropneusts similar in .sue to the Port Willunga specimens*. One of these frag-

ments ineluded 3 portion of a proboscis with a deep dorsal groove. Sectioning of

this material has confirmed that it is S. aulakoeis.

The .species agrees with the. diagnosis of the genus Sacco&hmus Sclumke-

vvilsch, 1S92 (syn. Dolichoglomts Spengel, 1893) iu the possession of the follow-

ing characters; (a) proboscis very long, (b) collar about a* long as broad, (el

lateral genital folds present but dorsal gonads absent, (d) gill pores small but dis-

tinct, (e) perihaemal spaces present, (f) posterior oesophageal pores present,

anterior ones absent.

EXTERNALFEATURES

£ aulakoeis (Fie. 1) is a specie* of small to moderate size. Full grown, intact

specimens are diJneidt to obtain but a specimen of reasonable size which lias been

relaxed by the method recommended by I.edrngbain and Wells (1942) {isotonic

magnesium chloride), had the following dimensions. Proboscis IS nun; collar 2-5

mm; branchial region 5 mm; oesophageal TcgTon 2 mm; hepatic region 13 mm;
intestinal region 24 mm; genital region (which overlaps from the branchial to uV
hepatic region) 10 mm. The gonads were not folly mature.

The proboscis is orange-red and its base, usually hidden by the collar, slightly

darker. On this the preoral ciliary organ (Fig. 1) shows up as a U-shaped yellow

line. The anterior three-fifths of the collar is similar in shade to the proboscis. Tin:

remaining two-fifths bears two broad, slightly elevated bands, paler and yellower

and separated by a narrow groove, the posterior wall of which shows up as a still

paler band. Tins latter band corresponds to zone four in the histological divisions

of the collar epidermis ( Fig. 6 ).

Oor.sally and laterally, the branchial region is slightly browner Hum the pro-

boscis and is beset with irregular flecks of yellow-orange. These are groups of

gland cells (epidermal glandular eminences, Figs, 1, 7, 8 and 10). The venial

musculature of this region is again similar in shade to the. proboscis but with

Harrow and slightly paler transverse striations (Fig. 1). The oesophageal region

is similar in colour to the dorsal branchial region hut the flecking, dorsallv and

laterally, is denser. In the hepatic region, the body wall is somewhat translucent

and the surface flecks on the epidermis arc smaller and sparser. In living speci-

mens, the deep brown colour of the lateral saccules of the liver region of the

alimentary canal show through clearly. The intestinal region, too. is translucent

and the sandy gut content*, show through. The Hecks on the epidermis are still

evident bnt are more widely spaced and arc smaller than they are on the

hepatic region.

In preserved specimens, the proboscis tapers slightly throughout its length

but in living and fuH.v relaxed material, it has the form of a very elongate pear,

being appreciablv thicker at its base. It has a deep mid-dorsal groove which, at its

deepest, is a third to a half of the diameter of the organ and it extends almost to

the anterior extremity (Figs. 1 and 4). Posteriorly, in the vicinity of the proboscis

complex, it is shallower so that on the basal face? of the proboscis, its depth is

about one-fifth of the diameter. Hie preoral ciliary organ has a pattern similar to

that in other members of the genus in which it has been described ( Brambell and
Cole, 1939b; Brambcll and Coodhart, 1941; Thomas, 1956). Tt is U-shaped and lies

on the base of the proboscis closer to the stalk than hi the outer border of the

base. The dorsal tips of its arms, however, are deflected inwards and herein it dif-

fers slightly from the organ as it is pictured by Brambcll and Cole (1939b) in S.

niher '(syn. S. camhrrnsis Burdon-Joncs and Patil. 1960) in which the arm* ate



Fig. I. Saccoglossus aukikoeis, anterior end, lateral view.
Fig. 2, Oesophageal region, dorsal view.
¥ig. 3. Transverse section, dorsal proboscis tfroove.
Fig. 4. Transverse section, proboscis.
Fig. 5. Proboscis skeleton, ventral view.
Fig. a Zones of collar epidermis, b., body of proboscis skeleton; b.l., basement layer; c.

f
collar:

c.e
( 1 to 5. zones of collar epidermis numbered from anterior end; d.pr.. dorsal groove of pro-

boscis; e.gl e. epidermal glandular eminence; g,p„ gill pore; g.r., genital ridge; h„ born ol
proboscis skeleton; i.e.m.pr., inner circular muscle layer of proboscis; k„ keel; l.bl.. lateral blood
vessel; l.m.pr., longitudinal muscles of proboscis; ni.d.bl., mid-dorsal blood vessel; n.L, nerve
layer o.cm.pr,, outer circular muscle layer of proboscis, o.p., oesophageal pore; p.e.or., preoral
ciliary organ; pr., proboscis; pr.c, proboscis coclomj pr, sic., proboscis skeleton; 's., sole,' formed
by ventral longitudinal muscles; th.nl, dorsal thickening of nerve layer; v.gl.c, vacuole of

epidermal gland cell,
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straighter, TheTe is a single, slit-lilcc proboscis pore on the stalk, dose t<

turn with tlit: col Li r and slightly to the left of the mid-line.

The collar is longer than its diameter in die proportion of about 1*0 to j)»77,

It is also longer dorsally than it is veatrally in the proportion of about 1 to tl R5.

ThU is due partly to a slight retraction of the ventral part of the anterior flange

under the mouth and partly to the dorsal pint of the posterior flange extending

farther over the branchial region than does the ventral pari (Fig. 1). The pos-

terior two-fifths, approximately, of the collar bears two broad, slightly elevated

bands of about equal width and separated by die narrow groove already

mentioned.
Anteriorly, the branchial region is somewhat quadrangular id transverse sec-

tion as roost of the main musculatnre is ventral in position. The ventral surface of

the body thus forms a broad sole on winch the animal creeps £F|& 1). Farther

back in the branchial region, the sole has a shallow median ventral groove ( Fi^s

7 and H).

There aite from twelve to twenty-five pairs ol small gill pores set in shallow

dorsolateral depressions. The anterior two or three pairs arc covered by the pos-

terior flange of the collar. The last five or six dimmish in size and get successively

closer to the mid-dorsal line (Fig. 2). In small (immature) specimens the first

gonads are seen about half-way along the branchial region but in fully mature

specimens, they begin closely behind the collar. Depending on the maturity nf the

specimen, the gonads form more or less conspicuous genital ridges (Fig. 7). In

immature specimens (Fig. 8) the ridges arc relatively inconspicuous. These

extend to the beginning of the. hepatic region in mature specimens and end rather

abruptly; In immature "specimens they do not extend as far back. In the branchial

region, the gonads are rather lateral in position but behind the gill pores they

become more dorso-latcral ( Fig. 2).

About 1 mmbehind tlie last gill pore lie the oesophageal pores (Fig. 2).

TIicsh arc arranged in two rows one. on each side of the mid-dorsal line Thft

pores number from two to seven or eight pairs but the more anterior ones are not

patent. The specimen shown in Fig. 10 had two patent ( I and Bj and three, uuti-

meutary (3, 4 and 5). The disposition of the rows is variable. Seven specimens

were examined in this regard. In three of these the rows were almost parallel to

each other and to the mid-dorsal line, in three they were slightly divergent, the

more posterior being the farthest apart ano
1

in one they diverged at an angle of

about 30°. This specimen is shown in Fig. 2. The larger and patent pores arc the

most posterior. In the anterior oesophageal region the sole (Figs. 7 and St is as

broad as it is- in the posterior branchial region but begins to narrow towards the

posterior end of the oesophagus. The hepatic region can be recognized by the

more or less regular lateral dilatations of the alimentary canal which can be seen

through the somewhat transparent body wall The sole here narrows further and

becomes less in width than the dorsal part of the body though its lateral bulges

are still apparent In the intestinal region the hodv tapeis slightly to the terminal

anus and the ventral musculature diminishes in amount so that the sole disappears

and tlie body is rounded in transverse section.

INTERNALANATOMY

Proboscis

The glandular and ciliated epidermis of the proboscis extends to the bottom

of the dorsal groove and beneath it lies the nerve layer (Fig. 2J and 4). Over most

of the proboscis, this is about 12 to 14 /<, thick. At the bottom of the proboscis

groove there is a marked ridge in the nerve layer so that at this point it is 30 to 32
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Fig. 7. Sitccoghsnis uulukutHH, transverse section of nearly mature fenuilf m first region i>|

oesophagus.
Fig. S. As Fig. 7 but of immature female.
Fig. 9. Longitudinal sagittal section of proboscis complex.
Pto 10. Longitudinal section showing oesophageal pores. b,c, buccal cavity; o e , collar: c.co. ;

collar cord; c.cl., collar eoelom; c.s, central sinus (blood sinus); d.bl.v.. dorsal blood vessel;

rll.m. dorsal longitudinal muscle; d.n.c. dorsal nerve cord; eebe., epidermal glandular emi-
nence; gl,. glomerulus; h.v.. heart vesicle (pericardium); i,c, m.pr., inner layer of circular muscles
ot proboscis; Lm.pr.. longitudinal muscles of proboscis; I.in.p.c. longitudinal miLselcs of peri-
haemal cavity; l.\v.d.gr,

:
vertical section through wall of dorsal groove,- m. : mouth; n.l.pr., nerve

layer of proboscis; o.c .m.pr.. outer layer of circular muscles of proboscis; oes. L first region of
owophagus; o.p. 1 and 2, first and second oesophageal pores (patent); o.p. 3. 4, and 5^ third,

fourth and fifth oesophageal pores (rudimentary ); u.jj.sk., supporting .skeleton of oesophageal
porps; ov., ovary: pr., proboscis; pr.c, proboscis eoelom; pr, ca., proboscis canal (endsac); p7sk..

proboscis skeleton: std., distal portion of buccal diverticulum; st.p,. proximal portion of buccal
diverticulum, tr.c^ trunk eoelom; v.bL ventral blood vessel; v.I.m... ventral longitudinal mus-

cles; v.n.c. ventral nerve cord.
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fj.
thick (Fig. 3). There is also ;i general thickening rrf the nerve tayei at the base

of the proboscis, particularly under the preoral ciliary organ where it may be
three times its normal thickness (Fig. 9) The outer Ulycr of circular muscles
immediately under the Imminent membrane is a half to two-thirds of the thickness

of the nerve layer. The longitudinal muscles form nine oar ten concentric layers

separated by loose connective tissue. These are compressed and barely distin-

guishable immediately under the dorsal groove (Fig, 4) and they are reduced to

five or six in number posteriorly in the vicinity of the proboscis complex (Fig. 9).

An inner, thin layer of circular muscle* luies the coelomic cavity. The latter

extends almost to I he tip of the proboscis. Anteriorly it is narrow,, being only

about one tenth of the diameter of trie proboscis, but it expands considerably pos-

teriorly to accommodate the proboscis complex.
Two blucnl vessels are present immediately outside the outer circular muscle

layer on the cicsts of the ridges formed as the result of the presence of the dorsal

proboscis groove (Fig. 4). A small, subncural vessel (median dorsal vessel) has

been seen in some specimens in the mid-dorsal line but a median ventral blood
vessel ha* not licen observed in specimens so far examined.

The buccal diverticulum (stomochord) (Fig. 9) has a wide, ventral pocket
the posterior wall of which is indented by the blunt, anterior tip of the proboscis

skeleton. The diverticulum is bent slightly backwards at its tip under I lie end of
the skeleton. The lumen of the pocket is wide and broadly in contact with the
main lumen of the buccal diverticulum within the neck of the proboscis but it

is not confluent with the buccal cavity. It is occluded at the level of the point

of origin of the horns of the proboscis skeleton. Anterior to the ventral pocket,

the buccal diverticulum has no continuous lumen, but only a scries of uncon-
nected cavities which diminish in size anteriorly. This anterior part of the
buccal diverticulum differs from toe form usual in the genus in that it is sharply
divided into two regions oi moie or less equal length. The proximal part is thick

and conical, while the distal part is very thin being only about one sixth of the
diameter of the proximal part at its vviclcst. The distal part is attached autcro-

\entTallv and curves dorsally to end near the anterior extremity of the glomerulus.
Its cells are much smaller and less vacuolate than those of the proximal part but
the separate portions of its lumen are apparent almost to its anterior end,

Tne glomerulus {Fig. 9) sunrounds the distal part of the buccal diverticulum
but at the level of the proximal part it is almost entirclv lateral and ventral. It

ceases posteriorly at the level of the ventral pocket of the buccal diverticulum
The cardiac vesicle (pericardium) and centra) sinus (Fig. 9) call for no special
comment. The dorsal mesentery of the proboscis extends forwards nearly to the

level of the constriction of the buccal diverticulum. The ventral mesentery is shor-

ter, extending forwards only to the level of the ventral pocket of the buccal diver-

ticukim. The left coelomic pouch so formed, communicates a* is usual in the
genus, through the proboscis canal (endsae ) with the proboscis pure which is dor-
solateral on the left side of the proboscis stalk,

The proboscis skeleton (Figs. 5 and 9) is slender, terminating anteriorlv in a
rounded tip which partly penetrates the posterior wall yf the ventral pocket of the

buccal diverticulum. The ventral keel is well formed and posteriorly it bifurcates

to become continuous with the horns. These extend about hall way along the
collar and embrace about half the circumference of the buccal cavity.

Collar

The five transverse, epidermal zones of the collar distinguished by Spcngcl
(1S93) are present (Fig. 6). The first, which overlaps the anterior flange of the
collar, contains cells which nave large vacuoles distally. This /one merges into the
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second. This forms an epithelium, which, at its thickest* is more than three times
fcli thick us the first zone, and occupies nearly three-fifths of the length of the
collar. Its cells contain llrfts numbers of small basophil granules in [he inner
lhrce-u,uarters of Iheir lcngtiis. The third zone and the fourth and fifth rones com-
bined, form two elevated bands which are readily visible externally. The third and
fourth zones are little more than half as thick as the second. The third is histologi-
cally similar to the second except in that the basophil granules are concentrated' in
the inner half to two-thirds of its cells. The fourth zone is by far the narrowest
and forms part of the posterior wall of the groove. Its granules arc more densely
packed and are fairly evenly distributed throughout the length nf its cells. In die
firth zone the granules arc more sparsely and evenly distributed and towards its

posterior end there arc peripheral vacuoles which arc characteristic of the epithe-
lium of the branchial region with which this zone merges.

The nerve cord of the collar is solid throughout its length. The dorsal mesen-
tery is incomplete and ends anteriorly a little behind the point where the pro-
boscis skeleton divides to form the two horns. The Ventral mesentery is more
variable in extent, In some specimens it extends as far forwards as the level of
l!ie posterior tips of the horns, i.e. about half-way along the collar while in others
it is apparent only near the posterior end.

Trwik

Hie gill pores increase in size over the first two or three and decrease in size
over the last four or six. The posterior gill pores are very small and may lack gill

pouches. Behind these there may be two or more rudimentary gills. The tongues
project farther into the pharynx than do the sepia. The gills extend a little more
than half-way around the circumference of the pharynx!

In the oesophagus there are three regions. In t}w first, the epithelium is

similar to that ol the ventral part of the pharynx but its walls are thicker and havc
a higher proportion of gland cells. Its lateral walls arc irregularly sacculated ( Fit*.

10). In the second region the walls are much thicker and the lumen correspond-
inglv narrower, At its antero dorsal end there are deep grooves in the dorsolateral
walls into which the oesophageal pores open. Of these, two to five are patent and
two to four do not open to the surface but axe represented bv outpmhings of the
dorsolateral grooves. There may be- corresponding indentations of the epidermis
above them. All are supported by skeletal dements which usually fn.se to form
an almost continuous plate which is perforated in the positions of (he patent and
the non-patent pores. These elements are, like the other skeletal structures of the
animal, thickenings of the basement layer which underlies the nerve layer over the
whole of the body. In the third region of the oesophagus the walls arc thinner and
the lumen wider. Laterally there, is an irregular sequence of shallow- pouches. This
region merges into the hepatic region which differs from it mainly in that the
lateral pouches are larger and more vegularlv arranged. Jn the intestinal region,
the alimentary canal is simple. Its wall is thin and the lumen wide There" are
however, two ventral thickenings separated by a narrow, median, longitudinal
groove which extend nearly to the posterior end.

COMPARISONWITH OTHERSPECIES
Three other species of $?££0gtosaw have been described as possessing deep

dorsal gioovcs on the proboscis. These are S. vweschkowskh ( Nic. Wagner") 1S35
S. otutioeiish (Benham) 1SM9, and ft sulcata (Spcmrcl) ISft.l While the first two
have been adequately described (van der Hoist. 1939). the third was described
hah} three anterior ends only which became dried uu so that detailed examination
was impossible (Spcngeh 1893).
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The main differences between these three species and S. aulakoeis are listed

in Table 1. The relevant data on S. mereschkowxkii, S. otagociisis and S, sulcalm,

have been taken, in the main, from van cler Horst, 1930 and 1939.

S. aulakoeis is established on its possession of the following combination o\

characters.

1. A deep dorsal proboscis groove.

2. The ventral musculature forms u prominent "sole" in the posterior bran-

chial and oesophageal regions.

3. The collar is slightly longer than broad.

4. The fourth epidermal zone of the collar epidermis is very narrow.

5- There arc two to five pairs of patent oesophageal pores preceded by two

to four rudimentary ones*

6. The longitudinal muscles of the proboscis are arranged in nine or ten

concentric layers.

7. Epidermal gland cells extend to the bottom of the proboscis groove.

8. The glomerulus covers the anterior end of the buccal diverticulum.

9. The buccal diverticulum has a very narrow distal portion which is not

conspicuously bent and in which the lurnen is incomplete,

1(1. The proboscis skeleton is bluntly rounded anteriorly,

11. There arc no cavities in the dorsal nerve cord of the collar.

DISCUSSION-

S', aulakoeis has been found only in the restricted regions indicated in the

introduction. Even here it is not common. It is rare to find as many as two or

three specimens in a spadeful of soil, It is interesting however, that frequently

specimens varying in size from 1-5 cm to 5-5 cm may be found at the same time

This suggests that the breeding season for the species is an extended one or that

there is a considerable variation in growth rate. However, animals with mature or

maturing gonads are generally seen in late winter and early spring (Fig. 7), while

in the summer months the gonads arc invariably small (Fig. S). Mature specimens

do not coil markedly in the post-branchial and oesophageal regions as do those of

S. apantesis (Thomas, 1956). This is, no doubt, to be associated with the lesser

degree of development of the genital ridges,

In all specimens examined, with the exception of those fixed without

adequate narcosis, the collar is slightly longer than it is broad. The definition of

the genus states that the collar is 'about as long as it is broad". The proportion of

I he length to breadth of 1-0 to 0-77 is considered to fall within the limits of the

definition but the extent of the ratio is noteworthy.

Non-patent oesophageal pores have been described for S. ruber (syn. S. cam-

hrensis Brambcll and Cole, 1939) and they also occur in the present species. It

will be necessary to determine their presence or absence in several other forms

before reasons for their existence can be discussed.

There is a possible association between the dorsal thickening of the nerve

layer and the dorsal groove of the proboscis. Both S. oiagocnm and S. auhfowis

have deep dorsal grooves and a thickening of dieir nerve layers. Similar thicken-

ings of the nerve lavers have been described in S. ruber and in S. horsti (Brambell

and Goodhart, 1941) and in these too there is a dorsal groove in the proboscis
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though it is not nearly as deep as it is* in the first two species named. in S. apun-
teste however, die dorsal groove L* only slightly developed and the thickening at"

thir. nerve layer is also slight

While the description of tins species was being prepared, some specimens
which clearly belonged to the same genus were found under stones on Snapper
Point. This lies about half a mile (about 800 tn) south of the pool in which S.
aulakoeis had been found. These specimens were at first thought to be the same
species as they also had a deep dorsal groove on the proboscis, Closer examination
and later, a study of longitudinal and transverse sections showed that this was not
the ease but that tbey were Sacco^lossm' ctiagoetms- ( Benham).

Bahnog1as.\us otap,ocnm, Benham. 1S99

DoUcliogUmus ota^oens-is, (Benham) van dci HoTst, 1930

SaccogloMUs vtagocmis, (Benham) van dcr IIoiM. 1939 (p. 399)

This is the first record of the species outside New Zealand. Three fairly com-
plete specimens and two fragments were found under stones in about one toot of
water at low tide on She northern (more sheltered) side of Snapper Point Reef
(lat. 35° 17' S% long. K»° 26' 30" £). This is an extensive wave-cut platform
of almost horizontally bedded sandy limestone of Pliocene age. It is relatively
hard in parts but on its northern border and in some other regions, it is softer
and somewhat friable. Thus., along its northern margin, a secondary, narrow
reef flat has been formed about two feet below the genera! level of the main reef
This is covered by about a foot of water at normal .spring lows. One specimen
was found under a stone in a permanent rock pool about six inches deep on the
mamreef surface.

it is a crawling rather than a burrowing species, as is S- aukikoeis and it

agrees closely with the description ol S. oUigaemis as given by Benham (IS99),
and van dcr Horst (1930 and 1939) . The points of undeniable resemblance arc
asterisked In Tabic 1. In regard to the remaining points listed, the collar is rather
shorter than it Ls broad in the proportion of about 1 to 0*70. This may be due to
contraction in fixation. The specimens from Snapper Point are relatively immature
so that the irregularity in the lateral genital bulges £s not vcrv apparent. In regard
tti the presence of gland cells jj| the proboscis groove, van der Horst (1930) states
that they arc absent: from the. base of the groove and his Fig. 2 (p. 137) shows
them to be present in the lateral walls. This "is the case in the Snapper Point .speci-

mens too. However in his diagnosis of the species (1939) he says "Keine
Drusenzellen in der Epidermis in der dorsalen Furche" which Implies that they
are absent from the groove altogether. This seems to be an oversight as thev are
present in the walls of the groove (though not at its base) in specimens in the
author's possession which were collected at Portohcllo, New Zealand, which is

close to the type locality of the species.

Van der Horst (1930 p. 139 and 1939 p. fifil ) describes the buccal diverticu-
lum as having two marked flexures in front of the ventral diverticulum. Thi> is

figured in his 1930 description (Fig. 4, p. 139). The Snapper Point specimens do
not have these marked flexures. I» is felt that these may well he fixation artifacts
in van der Horst's specimens.

tn NewZealand, the species is found in amongst coralline algae at Wellington
and amongst the holdfasts of Marrocysiis at Portobello. This shows it to be a
crawling rather than a burrowing species and indeed, Benham in Ins original
account of the species writes of it as crawling on a stem of seaweed.
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